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HEAD-UP DISPLAYS

BACKGROUND OF THE INVENTION

1. Field of the Invention
‘This invention relates to dlsplay heads for head-up

- display systems sultable for use in vehicles, especially

~ aircraft. |
More partlcularly the mventmn relates to such dis-
play heads comprising an optical display source, a colli-

~ mating optical system and a combiner arranged so that
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in operation the optical display source projects light

- representing a display, via the collimating optical sys-
 tem, onto the combiner for reflection thereby to pro-

~ vide an observer with an image of the display superim-

posed on the view of a dlstance scene through the com-

‘biner.

2. Descnptlon of Related Art

- When used in a confined space, for example, a high

performance aircraft cockplt there is an ever present

possibility of the user’s head accndentally striking the
~ display head and/or movement of the user’s head being

~ restricted by the presence of the display head.

'~ SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
display head which alleviates this problem

" According to the present invention in a display head

 for a head-up display system comprising an optical

~ display source, a colhmatmg optical system and a com-

biner arranged so that in operation the optical dlsplay

- source projects light representing a display, via the

-~ collimating optical system, onto the combiner for re-
~ flection thereby to provide a user with an image of the

~display superimposed on his view of a distant scene
~ through the combiner, the display head includes first
and second frame parts, said collimating optical system
comprises spaced apart first and second lens groups
~ carried respectively by said first and second frame
- parts, said first frame part is adapted to be secured to an
overhead member of a vehicle in which said display

~ head is for use and said second frame part is mounted

for pivotal movement with respect to said first frame
_ part between a first position in which the display head is
stowed and a second position in which the display head

also carries said optical display source and said second

- frame part also carries said combiner.

In one particular embodiment of the invention said

- collimating system having spaced apart first and second
. lens groups is of the Petzval type.

Preferably the pivotal movement of said second
frame part between said first and second positions is
against the action of an overcentre spring connected
between said first and second frame parts, and contact

 between abutment surfaces on said first and second

~ frame parts limits movement of the second frame part,
- thereby to define said second position.

'BRIEF DESCRIPTION OF THE DRAWINGS
One display head according to the invention will now

- - be described, by way of example, with reference to the

aeeempanylng drawings in which: |
FIG. 1 is a diagram showing, in side elevation the
E dlsplay head in a stowed position;
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FIG. 2 is a diagram shewmg, in side elevation, the
display head of FIG. 1, in an operatwe position;

FIG. 3 is a diagram showmg, in front elevation, the
display head of FIG. 1, in an operative posmen and

FIG. 4 is a representation of the fields of view avail-
able at a design eye position for the display head.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1, 2 and 3, the display head hasa
first frame part 11 secured to an overhead member (not
shown) of an aircraft cockpit at a mounting flange 13
constituting part of the first frame part 11. A second
frame part 15 of the display head is connected to the
first frame part 11 for pivotal movement with respect to
the first frame part 11 about a transverse hinge axis
X—X as shown in FIG. 3.

The first frame part 11 comprises two planar hmbs 12,
14 supported between which there is supported one lens
group 17 of a Petzval type lens colhmatlng optical sys-
tem. The second frame part 15 also compnses two pla-
nar limbs 16, 18 between which there is supported the
other lens group 19 of the Petzval lens system and a
combiner 21 of the display head. |

The first frame part 11 carries, in addition to the lens
group 17, a cathode ray tube 23, which serves as an
optical dlSplay source for the display head. The cathode
ray tube 23 1s protected by a housing 25.

Two helical springs 27 and 28, each of which has one
end connected to the first frame part 11 and the other to
the second frame part 15, are situated on either side of
the display head at p051t10ns such that they act in unison
with an overcentre action in moving the frame part 15
pivotally about an axis X—X between stowed and oper-
ative positions shown in FIG. 1 and FIG 2 respec-
tively. |

With the part 15 in the operative position contact 1s
made between abutment surfaces 29 at the ends of the

~ limbs 112, 14 of the frame part 11 and abutment surfaces

45

provided by pins 30 fixed to the insides of the limbs 16,
18 of the frame part 15, the springs 27 and 28 being

 partly extended in this position so as to hold the abut—
ment surfaces in contact.

The lines 34 on FIGS. 1 and 2 indicate the position of
the cockpit canopy in relation to the display head and

- the pilot’s head 32.

~ is operative for a user whose head is positioned in a |
 predetermined position. Probably said first frame part
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In use of the display head, with the frame part 15 in
the operative position as shown in FIG. 2, the optical
dlsplay source 23 projects light representing a display
via the Petzval lens type collimating optical system 17,
19, onto the combiner 21 for reflection thereby to pro-

‘vide the pilot with his eyes positioned at a design eye

position 33 shown in FIGS. 1 and 2, with an image of
the display superimposed on his view of the distant
forward scene through the combiner 21.

An indication of*the field of view available at the
position of the design eye 33 is shown in FIG. 4.

When the display prov1ded by the display head is not -
required the frame part 15 is rotated forwardly into the
stowed position shown in FIG. 1 where it does not
present an obstruction restricting movement of the pi-
lot’s head and. which he may accidentally strike with his
head.

To provide a safeguard against injury to the pilot’s
head with the display head in use, the surfaces of the

~ first and second frame parts 11, 15 are provided with
~ energy absorbing pads 31.

I claim:
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1. In a vehicle, a display head for a head-up display

system comprising: first and second frame parts; a colli-
mating optical system consisting of first and second lens

groups carried respectively by said first and second
frame parts; an optical display source carried by said

first frame part at a fixed position relative to said first
lens group; and a combiner carried by said second frame
part at a fixed position relative to said second lens
group; said first frame part being secured to an over-
head member of said vehicle; and said second frame part
being mounted on said first frame part for pivotal move-
ment about an axis between a first position in which the
display head is stowed so as not to present an obstruc-
tion to movement of a user’s head from a predetermined
position, and a second position in which the display
head is operative for a user whose head is positioned at
said pre-determined position to cause light projected by
said display source representing a display to pass in turn
via said first and second lens groups of said collimating
optical system onto said combiner for reflection thereby
to provide the user with an image of the display super-
imposed on his view of*a distant scene through the
combiner.
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2. A display head according to claim 1 wherein said
collimating optical system consisting of spaced apart
first and second lens groups is of the Petzval type.

3. A display head according to claim 1 further com-
prising an overcentre spring arrangement connected
between said first and said second frame parts, and

wherein said first and said second frame parts have
abutment surfaces which, on movement of said second
frame part from said first to said second positions
against the action of said overcentre spring arrange-
ment, contact one another to define said second posi-
tion.

4. A display head according to claim 1 further com-
prising energy absorbing pads positioned on said first
and second frame parts to provide a safeguard against
injury to the head of a user.

5. A display head according to claim 1 wherein said
axis extends transverse to the direction of a user’s view
through the combiner.

6. A display head according to claim 5 wherein when
in said first position, said second frame part is positioned
forward of said first frame part with respect to said

predetermined position.
¥ % % % X
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